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Normal and neoplastic cells from 4 species (man, rat, mouse and hamster) 
were examined for their dependence on exogenous L- arginine in tissue 
culture. The malignant cells required a higher concentration of L- 

arginine in the medium than their normal counterparts (with similar 
doubling times) to maintain optimal proliferation. Complete ar ginine 

deprivation resulted in equal growth inhibition of normal and mali gnant 

q glls , but more rapid cytolysis of the malignant ceTTr Deprivation ^of ~L- 

arginine , followed 24 h later by rescue with L- arginine , allowed normal 
cells to proliferate, but the reproductive capacity of the malignant cells 
was irreversibly impaired. Since the cytotoxic activity of LPS-activated 
macrophages was associated with the release of arginase and was abrogated 
by excess L- arginine , it is suggested that the biological basis for the 
selective effects of such macrophages may reside in the L- arginine 

dependence of the target cells. 
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... 4 species (man, rat, mouse and hamster) were examined for their 
dependence on exogenous L- arginine in tissue culture. The malignant cells 
required a higher concentration of L- arginine in the medium than their 
normal counterparts (with similar doubling times) to maintain optimal 
proliferation. Complete arginine deprivation resulted in equal growth 
inhibition of normal and malignant cells, but more rapid cytolysis of the 
malignant cell. Deprivation of L- arginine , followed 24 h later by rescue 
with L- arginine , allowed normal cells to proliferate, but the 
reproductive capacity of the malignant cells was irreversibly. . . 

. . . activated macrophages was associated with the release of arginase and 
was abrogated by excess L- arginine , it is suggested that the biological 
basis for the selective effects of such macrophages may reside in the L- 
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Modulation of the extracellular level of arginine , substrate for 
nitric oxide synthetases, is a promising modality to alleviate certain 
pathological conditions where excess nitric oxide (NO) is produced. 
However, complications arise, as only preferential inhibition of the 
inducible nitric oxide synthetase (iNOS) , but not endothelial nitric 
oxide synthetase (eNOS) , is desired for the treatment of NO 

over-production. We investigated the effect of arginine deprivation 
mediated by a recombinant arginine deiminase (rADI) on the activity of 
iNOS and eNOS in an endothelial cell line, TR-BBB. Our results demonstrated 
that cytokine- induced NO production depends on the extracellular arginine 
as substrate. However, if sufficient citrulline is present in the medium, 
A23187-activated NO production by eNOS does not rely on extracellular 
arginine . Treatment with rADI can markedly inhibit cytokine- induced NO 
production via iNOS, but not A23187-activated NO production via eNOS. Our 
results also showed that the decrease of NO production by iNOS could be 
achieved by depleting argini 



Recombinant arginine deiminase inhibits nitric oxide production by 
inducible nitric oxide synthetase , but not endothelial nitric 
oxide synthetase , in cultured transgenic rat-blood brain barrier 
endothelial cells. 
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ABSTRACT: Arginine , the substrate for nitric oxide synthetases (NOS) , 
is a target in pathological conditions of the cardiovascular system where 
excess NO is produced. However, complications arise, as only selective 
inhibition of the iNOS is desired and not of eNOS. We investigated the 
effect of a recombinant arginine deiminase (rADI) on arginine 
deprivation, iNOS and eNOS in transgenic rat blood brain barrier 
endothealial cells. Our results demonstrated that cytokine- induced NO 
production depends on the extracellular arginine as substrate. However, 
if sufficient citrulline is present in the medium, A23187-activated NO 
production by eNOS does not rely on extracellular arginine . The effect 
of rADI can significantly inhibit cyokine- induced NO production 
(p<0.001), but not A23187-activated NO production. Thus, rADI appears to 
be. a selective iNOS inhibitor. This is possibly due to the 
co-localization of eNOS and the arginine regeneration enzymes. Our 
results also showed that the expression of three arginine -related 
proteins, iNOS, argininosuccinate synthetase and arginine 
transporter (s) , were up regulated by rADI. Therefore, a decrease of NO 
production by iNOS in endothelial cells could be achieved by depleting 
arginine from the medium even under the conditions that would 
up-regulate iNOS expression. An understanding of rADI -mediated regulation 
of gene expression can be crucial for treatment of NO over-production. 

Recombinant arginine deiminase inhibits nitric oxide production by 
inducible nitric oxide synthetase , but not endothelial nitric 
oxide synthetase , in cultured transgenic rat-blood brain barrier 
endothelial cells. 

ABSTRACT: Arginine , the substrate for nitric oxide synthetases (NOS), 
is a target in pathological conditions of the cardiovascular system where 
excess NO. . . 

...the iNOS is desired and not of eNOS. We investigated the effect of a 
recombinant arginine deiminase (rADI) on arginine deprivation, iNOS 
and eNOS in transgenic rat blood brain barrier endothealial cells. Our 
results demonstrated that cytokine -induced NO production depends on the 
extracellular arginine as substrate. However, if sufficient citrulline 
is present in the medium, A23187-activated NO production by eNOS does not 
rely on extracellular arginine . The effect of rADI can significantly 
inhibit cyokine- induced NO production (p<0.001), but... 



.selective iNOS inhibitor. This is possibly due to the co-localization of 



eNOS and the arginine regeneration enzymes. Our results also showed 
that the expression of three arginine -related proteins, iNOS, 
argininosuccinate synthetase and arginine transporter (s) , were up 
regulated by rADI . Therefore, a decrease of NO production by iNOS in 
endothelial cells could be achieved by deple 
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Abstract: The extracellular amino acid composition of experimental wounds 
in rats during peak macrophage infiltration bears the imprint of the 
elevated arginase activity present in wound fluid: L- arginine is 
found in this space in concentrations markedly lower, and L-ornithine 
in concentrations markedly higher, than those that are detectable in 
plasma. No evidence, in the form of L-citrulline or N02- accumulation, 
can be found at this time for nitric oxide synthase (NOS) 
activity. Wound-derived macrophages, however, metabolize L- arginine 
through both arginase and NOS in culture. Given the requirements of NOS 
for 0-2 and the reduced 0-2 tension in wounds, experiments were 
performed to determine the role of 0-2 availability on the metabolism 
of L- arginine by wound-derived macrophages. Results demonstrated 
that, beyond inhibiting NOS, culture of wound-derived macrophages in an 
anoxic environment provided an activation signal, markedly increasing 
total 1.- arginine metabolism, arginase activity, NOS protein content, 
and the release of TNF-alpha and IL-6. Neither resident nor 
Corynebacterium parvum- elicited peritoneal macrophages responded to 
anoxic culture with increases in L- arginine utilization, arginase 
activity or, in the case of resident macrophages, in NOS protein 
content. The enhanced TNF-alpha and IL-6 release induced by anoxia in 
wound-derived macrophages was also found in resident peritoneal 
macrophages. Anoxia appears to act, then, as an inducer of 
activation-associated traits in macrophages obtained from different 
sites. 

...Abstract: macrophage infiltration bears the imprint of the elevated 

. arginase activity present in wound fluid: L- arginine is found in this 
space in concentrations markedly lower, and L-ornithine in 
concentrations markedly. . . 

...the form of L-citrulline or N02- accumulation, can be found at this time 
for nitric oxide synthase (NOS) activity. Wound-derived 
macrophages, however, metabolize L- arginine through both arginase and 
NOS in culture. Given the requirements of NOS for 0-2... 

...were performed to determine the role of 0-2 availability on the 
metabolism of L- arginine by wound-derived macrophages. Results 
demonstrated that, beyond inhibiting NOS, culture of wound-derived 
macrophages in an anoxic environment provided an activation signal, 
markedly increasing total 1.- arginine metabolism, arginase activity, 
NOS protein content, and the release of TNF-alpha and IL-6... 

...resident nor Corynebacterium parvum-elicited peritoneal macrophages 
responded to anoxic culture with increases in L- arginine uti 
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ABSTRACT: We previously reported that a cytostatic protein that is found in 
ASC-17D Sertoli cell -conditioned media was Mycoplasma arginine 
deiminase (ADI) , which hydrolyzes L- arginine into L-citrulline and 
ammonia. Here, we report the over-expression of recombinant ADI (rADI) in 
E. coli and the down- regulation of lipopolysaccharide (LPS) induced- 
nitric oxide (NO) production by rADI treatment. We cloned the ADI gene 
from Mycoplasma arginini genomic DNA by a polymerase chain reaction, and 
changed five TGA tryptophan codons (stop codon in E. coli) to TGG codons 
in the coding region by site-directed mutagenesis in order to express in 
E. coli. The rADI was purified to apparent homogeneity by DEAE-Sepharose 
and arginine -affinity chromatography. The rADI expressed in E. coli was 
identified as 45 kDa on SDS-PAGE and 90 kDa on native PAGE, implying that 
it exists as a dimer like ADI of M. arginini. The Km "for arginine of 
rADI was approximately 370+-50 muM. Its optimal temperature and pH were 
41degreeC and pH 6.4, respectively, and enzyme activity remained 
gtoreq50% for 5 d at physiological temperature and pH. Treatment of 
purified rADI suppressed NO production in macrophage- like RAW 264.7 and 
primary glial cells that were exposed to LPS. Furthermore, an 
intraperitoneal injection of rADI significantly suppressed the rise of 
blood nitrite/nitrate levels that were induced by the systemic 
administration of bacterial endotoxin LPS to mice, resulting in an 
improvement in their survival rate. These results suggest that the 
depletion of blood arginine with an arginine -metabolizing enzyme, 
such as ADI, could suppress excessive production of NO that is caused by 
inducible NOS (iNOS) during the endotoxemia. Also, rADI may be used as a 
new approach to control NO-related diseases, such as sepsis. 

Characterization of Mycoplasma arginine deiminase expressed in E. coli 
and its inhibitory regulation of nitric oxide synthesis 

...ABSTRACT: a cytostatic protein that is found in ASC-17D Sertoli 

cell-conditioned media was Mycoplasma arginine deiminase (ADI), which 
hydrolyzes L- arginine into L-citrulline and ammonia. Here, we report 
the over-expression of recombinant ADI (rADI) in E. coli and the 
down- regulation of lipopolysaccharide (LPS) induced- nitric oxide (NO) 
production by rADI treatment. We cloned the ADI gene from Mycoplasma 
arginini genomic DNA. . . 

...express in E. coli. The rADI was purified to apparent homogeneity by 
DEAE-Sepharose and arginine -affinity chromatography. The rADI expressed 
in E. coli was identified as 45 kDa on SDS... 

...implying that it exists as a dimer like ADI of M. arginini. The Km for 
arginine of rADI was approximately 370+-50 muM. Its optimal temperature 
and pH were 41degreeC and. . . 



...in an improvement in their survival rate. These results suggest that the 
depletion of blood arginine with an arginine 



